Assessing the functional significance of mossy fiber sprouting.
In recent years, a variety of histological techniques have provided evidence that the mossy fiber pathway in the dentate gyrus undergoes sprouting and reorganization of its synaptic connections in association with kindling, other experimental models of epilepsy, and human epilepsy. Although the neural circuitry of the dentate gyrus has been identified as a site of cellular and molecular alterations that influence the development of epilepsy by kindling, the functional effects of mossy fiber synaptic reorganization have not been defined. There has been rapid progress in the characterization of morphological alterations induced by seizures in the dentate gyrus and other pathways, but information on many fundamental aspects of hippocampal organization that could influence excitability are not available. Emerging evidence which suggests a possible link between synaptic reorganization and functional alterations in hippocampal circuitry needs to be considered in the context of limited information about critical details of hippocampal organization, the growing evidence for a diversity of seizure-induced cellular and molecular alterations that may alter excitability, and with awareness that mechanisms for generation of seizures may vary at different stages in the evolution of kindling and other epileptic syndromes. Efforts to characterize the role of synaptic reorganization and other specific cellular and molecular alterations in the generation of epileptic activity need to address this variety and complexity of potential mechanisms.